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(54) MICROWAVE PLASMA PROCESSING EQUIPMENT 
(57)Abstract 

PROBLEM TO BE SOLVED: To set the diameter direction distribution of a 
microwave which is introduced into a processing furnace from an antenna 
optimum according to processing conditions, etc. 

SOLUTION: A transmission window 10 which can transmit microwave is 
formed on the upper surface of the processing furnace 1 in the plasma 
processing equipment, and the microwave antenna 2 is attached on the 
transmission window 10. Microwave is supplied to an antenna 2 through 
connection wave guide passes 4 from the microwave supply means 3. The 
antenna 2 has two annular antenna wave guide passes 5a and 5b arranged 
in the shape of nearly concentric circle. While each antenna wave guide 
pass 5a and 5b is constituted by rectangle wave guide in which two or more 
slots 6a and 6b are formed keeping the interval in the bottom. And base end 
parts 7a and 7b are connected to the connection wave guide pass 4. 
Control gates 9a and 9b of size-variable opening are established in the base 
end parts 7a and 7b of each antenna wave guide pass 5a and 5b. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the examiner s 

decision of rejection or application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



http://wwwl 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAoOa4MgDA41 3223098... 2006/04/20 



(19>H*WMOT (JP) (12) & fffi ^ fft & & (A) (ll)fcfKilB&IJI*# 

#1^2001-223098 
(P2001-223098A) 
(43)&W B ¥j£l3<P 8 fi 17 B (2001. 8. 17) 



(51) IntCl.' 
H0 5H 1/46 
C 2 3 C 14/22 

16/511 
H 0 1 L 21/205 

21/3065 



f i f-?3-r(##) 

H 0 5 H 1/46 B 
C 2 3 C 14/22 D 

16/511 
HO 1L 21/205 

21/31 C 

jfcSJR S3J3¥i©&8 OL (£ 7 H) a»MCK< 



(2i)tas«^ 


ftK2000-29248( P2000-29248) 


(71)fflKA 


000219967 










(22) WEB 


¥J£12*P2£ 7 B (2000. 2. 7) 




ym&m&msisTm 3«6^ 






(71)tHSA 


599019546 








as mm 








K&mtmitittmm 5-107 






(71)WSA 


000117674 








0» * 








ttRjiifluuflntnpB** 1 *« 1 - 1 - 








312 






(74)«3A 


100064285 



















(54) i&wco&fti ^< zu&^^xwmmw 



(57) [fift] 

±MK1, v-f ^□»S:58ianIffia:2li8SSl OiWRttS 

Srffl UT7>ft 2 JCV-f * a»**«M&£n*<fc 5 left 
oT^. 7>^i-2te. B»|SIit«lcE«Snfc2^<0 
WROT^^ifcftS a, 5b=£tLTt^. #7> 
^:f-*»B5a ( 5bH JlilcaftOXD7h6a, 

ZtiZtmz. -£-<&S38gB7 a, 7 b^*lg*i$K4iC 
tttt2nTfr>«. *7>ft9S8 5 a, 5btf>S*§g£ 
7 a, 7bCH BBP-+ife?J*<OM»y-h9 a, 9 b 




(2) 



#§12001-223098 



fllEfflSSSrtKfcHT. WE7> 

iMe7>x*tt* i»iBiii>«k:ia«snfc**a)i»iiitto 

"T^fll** 1 3 0trVj» n^t-EKCD^ ^ P jfiX 7 
XvaSSMo 

<Di^rn*McE«<z>-7'f * p&x^xvsas^K. 



2 

p&y^Xviagggo 

[§jf*fi8] WEiie*ttK<Ol»3B«Hiv>f ^PttK« 

a©v-r^pisx^x^sas^e. 

[|£9J(Di¥faftia9J] 

[0 0 0 1] 

T Settle «Mt£ n&^<*att^5Xv««K«fc* 
[0 0 0 2] 

0 5 tc«, ttfcOV-f^PiftX^X^B 

X^fiSSIBtt. ^<£P»£SiB^tEfca»5Bl 0* 

!Sl0±ICtt. -7-f^nfi7>Ttl0 2^K0Wt6 

[0 0 0 3] 7>x:M 0 2H «V>H«tt<OWftK& 

20 MT*$ntl^o Sfc, 7>ftl0 2©m 
tCte, HWffl 0 4«$tlT^5, C^^if 10 
4 10 4a 104b 

$tlTV^. fit, 0 4&X£T. 

p«*««i&*n««fc5icttt)T^4. 

[0 0 0 4] HNiVl 0 4£ilUT7>7^1 0 2 Mfc 

*S£n&^<^pa«i. 7>^i o 2<24 , *Stf>^¥ 

i^^n^o a*, ^^□»^7>ftio2^a 

^n^naifT-rs^-f ^p«ra±^ J =F»u-&oT. ^ 

[ooo5] ^5fc^-rv-r^p&y^x^^s 
ggte* «i3issi<©iEaJiJc»^e>nfc««#i 2$: 

40 [0 0 0 6] fit, CW-i ?u$L~/7X'?9B:W&W 

ftl02 (0)^DyH0 6) *6fA3*lfcV-f* 
PiSlCctoT. jaa^xoX^X^Sr^fiET^cfc-SJC* 

jsKsnxv^*. tit, M^nfc^Xvci-^T, 

SHftl 2±0»«&3S#W («AB*i#^XA^LC 
WJCffiUfca^<Z)X^Xv«i3l*fTit*«fc'5^aoTVi 
[0 0 0 7] 



3 

£o 7>ftl0 2rtt^>O»* , *« 

[SHce}§T£«ii-t. 7>ftl0 2*5fiIMlft 

[0 0 0 8] L*t>, »i*ft*i:«koTH m^tcT 
102 ^ws¥a*rpi^< ^ n*3J*t^— 

[0 0 0 9] coiiftjiiMlttftSft 

[0 0 10] 

<?nft«»f8t, £niR«)ie*R£tte7 
rtlcfci^T, ltE7>f«^*Whfcv-f ^ni&fc: 
B7>x*tt* KBi«i:Ei*nftlBltOK»«©7 
cdxdu/ hs&«|HBI*«t*T»J*StifcJe»»**K:J:-3 

[0 0 11] S20f8ll v>f *D»£SfflpJfe&± 

tte>nfc7>^<h, c07>fti:^^as^«^ 

<DBS^tf(D7>x:^i£B£^l- 
[0 0 12] £ft&©»lfcJ;tf»2 0#RfcJ:ntf. 



001-223098 



[0 0 13]*3©f8H »lXtt*2 0)^S*C45li 
T, IHE7 >x:HC;fet*£'>ft: < £ fe-SB^WIB7 >t" 

BJnpJ£#Ra<Rtt€>nTl>*t><B"C»*. 
[0 0 14] dO*3©fSl:«tnH S1X«S2<D 
^K&^T, MPPl^RtCfcoTWJCrST^^- 

fot, 7>x±*^5Q ! 3S*Srt^*A 

[00151 S4©f8H IB 1 ttMfg 3 ©fgO^f 

[0016] JB 5 <B*RWu * 1 ftMSfl 3 <0#R0>nr 
n*fc*5^T. MB7>7^-fci3HT. #7>7*±«ft 

[0017] JR 6 O^Rtt, IB 1 5 <0¥a©^1* 

[0018] S7^fgn *6<z>^ric*5^t. 
[0019] g8^gn jb6©*rk:*^t, me 

[0 0 2 0] 

[0021] [mi (D^mmm] m 1 s 2 tc 
cto> ^^c^^^^DS^x^iii^i 

[0 0 2 2] (* J«> HI (b) K*5^T. **Sfi» 
(D5&3S«»1 *HATliS. ZKDffig^Kl C0±®iC 

t^b^^iasi or^tt^ntt^, *ft. mm 
[0023] ctD^x^jaigtn yy^r-y 

<h* CC7-f > p*««?8 3 1 7>ft 2 t tittt 



I I 



5 

[0 0 2 4] ±i27>^2te, 01 (a) (b) 

«»£45V>T* C0)«t5£2^©ll»?Rtt<Z)7>x^-aiift 
^^0§^^tCgS^U^2m^^T>x^^ffl^^>^ 

[0 0 2 5] &7>ft*»B5 a, 5 bfcL KB (H 
ffi) KHRO^Py h 6 a, 6 b**[BB*«^T»JSS 

7 a, 7b^iSB4Cgi$tlT^S fl 

£\ a3B*»K4«. «-7>-r?-»ifift5 a, 5 b 

vxm^&Jjfaiz* m^tem<D7>j-^$c&s aos 

ate* ^< ^njfiKiRfrJCckoTS^tiTViS. 
[0 0 2 6] #7>rt*»tB5a, 5b©»* 

SB8a, 8bfe> 4 (DMW»5HC4ilf*T. -t 

S7>ft»SB5a P 5bCDg^^7a, 7bKte, 
■ □Tti*Pj*a>«l»y-h (UBOpJ^R) 9a, 9b 

[0 0 2 7] 01 (b) tC^fcfc^^, ^(D-Jv 

Sl2^MW^o £<£fc@-&l 2CD^BtC#/£b£: 30 

±ffi<DjS*i£&glC, fflatfX^fcfcA'rafcfcOWA 
[0 0 2 8] ::t, V-f^njfi«ie*«3*6»tt» 

ifi«4*ai;T7>5 L ^2'>w«*6snfc^-r ^nifitt, 

§7>ftiiB5a, 5 b CDgSssBS 7 a , 7b^^W 
»y-h9a, 9 b0>§BP«:iiCT*A£*lS. *AS 

nfc^-r^aisti. &r>Tj-mifc$&s a, sbp^^ 

#AP>yh6a, 6 b^&T^JMtS** (Xtt 
[0 0 2 9] fit, dC0V<^ntSy^Xv^31g@ 

rau mfe<Dm&&\z2tiftmw®&iftiz&\<*T. y> 

=r1~2 (©XPyh6a, 6 b) rt>e>WASnfc^-f £ 
j«S*lT^*. fix, *£tiZ2tirz77X^\Z<k-DT. 



^12001-223098 

6 

[0030] czx\ 7 2 zm&-? Z&T >9"f 

a . 5 b«:4»i**Xa 7^6a, 6 b^tSM 
«lCO^TK9Tr*. H2K45^T, tf#7D7h6 
a, 6 b^BLtt-ttJC. T<^a^f^fi$:A«i: 
IT, -€-c7)^Sfi (A/2) KTOfiStCHSStlS. 
Sfc. ffl*|R]lcR»Lfc*D!y h 6 a. 6bH±G>MI» 

[0 0 3 1 ] CCOXPy hMSSDOR^i. GKSEKtt 

(1) - (3) ©«J:5»:»«T*S. 

[0 0 3 2] (1) x n y HBHD *f A L 

lT7>ft2 (§7>rt^B5a, 5 b) <DJ6B 

K£S£:»i^»a* s n*. 

[0 0 3 3] (2) TsUyhfflffiD** frt^A*i 
tfrt*Kft (A/2) «k0ftVi«HtCR3£-rS. C<D 

m&\z* w7um*nmfctii,T±iz* ^(omn^ 

tKttfa^lZ, 7>T-f2 (fi7>ft«8B5a, 5 
b) ©*BK:»l/TKft©*|Si^lMtsn*. 
[0 0 3 4] (3) XPyHWIDttWW (A/ 
2) erFOfiSKRirr*. C<D«^tt, ^^niStt 

TS. 

[0 0 3 5] <fEfflj»*> *»c, C©J:ifc*MW:Dft 

tCctn^ &7>ftIW5a, 5b**tC, WBa^tt 
WD7h6a, 6 bOO^S • P»1M£IIMfiT5 £ 

unoa**, «a*ft«ic«i;T«jiK:R)e'r*ci3a« 

[0 0 3 6] SdWy-h9a. 9 b tCcfcoTtt/fc 

T£7>^ig&2§5 a, 5bOS«»7a, 7b(DP 
D^i*£gflsSliv5;:£T, aK7>rt»8B5a, 
5 b tc#g2$n& T-f * □KO^S^Ii^T^) C t*t-c 
fct, T>-r^2*^«ia*«lrt^WAStl 

i;TSfitC^!g"rsCih^plffii:£S. 
[0 0 3 7] £45, fifflt^fila)#7>ft*8B5 
a, 5 b^»iasn5-7<^ «^.tf 5 

0:5 0-2 5:7 5<0«fc-5K:, 5l>tCf^£^Lte^ 

ffl©^*€r<£*«fc5^ia»sns^--jttW"e* 
[0038] mmm) ^mmmmz^x. m&m& 

K 4 <DK£8gB 4 a #V-f * □ J: o Tl^nt 



(5) 



4#§!2 001-223098 



©SSSrff -5. 

[0 0 3 9] tto^, rtffl(D7>ft*i85a 
gt>rtffilCD7>x:H3li&&) tc£tt3S£sS57 a<D*^ 

MI/i^¥gSfS]l: U/2) ©n« + 10 

H4»0 1»ft (A/4) ; {BLnteOXteg£*& (« 

7 b (0+iMa«£. rtffil<07 >5r*-*«» 5 a <Dm 
tt«7 a©*£Hfc«a>&¥S*WK (fl^¥Sl (A/ 
2) OSSKffi] tr*. 

[0 0 4 0] *IU6JBI8fc:*JHT. ^7>^m 

&&5a, 5b<D(jfS08a, 8b^, ^tl^n^-T^ 

ig»8a, 8b^, -tn^nSJftflcTSCk 20 
5lCLT<fecfc^. -e<D«^ £-7>^^&S§5 a, 5 

a, 5b01$$: 0Srt¥«S (A/2) 0)nfg + l^4 
(A/4) ] chit, -7-r*D«<0fiKB£Hg 

[0041] \.m2(ommm 

»H&B5a (5K«fcrt«<Z)T>5 1 i ^»«K) O$0^y 30 
-h9aS«B8Lfct)C!)TftO, f©iOi*liHlS 

(a) ft#MLTIMrr*. 

[0 0 4 2] **J6J£ffil::*3^Tt>, fi-7>T^#i£B 
5a. 5b<75^S^8a, 8bll fn«ftl^^oS 

£\ S-T>^^^S2S5 a, 5 brtcov-r^o&te, 
n^tl^a§S8 a, 8 bTSMlT^^Mt^. 
fCT, #7>ftSM5a, 5b<DS2£ C<gft¥ 40 
fc^ (A/2) <£nfg + |^4#0 Iftft (A/4) ) t 

[0 0 4 3] HMMt) CD^^, ^ffliJ<D7>5" 

£fr:t£S*§«B7 aOtMl «r-hffi«) 

r^c c^f*i¥&fi (a/2) cos^&fg] ^-r^>o 

fc7>T"^-W»BH±K:*W*aafi5©+'i>HIEIB so 



8 

-MSBBK) tt» C«rt¥tt« (A/2) <7)&M$k 
«) ) fT«. ) **Jg»»K*5V»Ttt, SJ»y-h9 
bfc£oT*«©7>x^*iMS5b 0Kl*iffiW>6 2^ 
a£U»©T>7-^-WKB) Olffl«7b©BPl-ffiS:« 
ftSMCtT, *7>ft»»B5a, SbfcJMES 
n«»"7-f ^ott©»fi*waSi-*iii:^T$*. COS 
rt«©7>ft»*B5a (^lt)ftW7>ft 
sISSS) \Z\t. ft«l07>7»±«JKK5b (3KW«3^6 
20l£»07>ft»»») ^«>#e#£3ll>fc»D 

[0 0 4 4] [^3 0^Jg^tl] H3»CJ:0, * 

[0 0 4 5] B3fc*T**fc»tt©7>T^-2 ' tt, 
>t-:*-*»l»5 a' , 5b' 

T, ^7>Tt2 f ©^(OiOMt), ±fSmicD* 
»«07>ft2tHtT»5. 
[0 0 4 6] fr43, &7>f^$B5a' , 5b' © 

[0 0 4 7] [&4<DMmBm BHKcfcO, * 

tt. ±E*l<0|iSfi^»©7>5r^2JC«^T, ^4tC 
^T£5&7>5^2"£ffiAfct><7>^&9, ^-OtecD 
±E*l©jllB»IBi:BI«T»*. 
[0 0 4 8] 04lC^-Tci:3fC, ^JSJRfficOTV^ 

S&4 ' CDI^ffi (EH) tC, #7>^-*-*«tt5 a. 5 b 
l:»»Lfe^ayh4 0a, 4 0b^nfn»tt^n 

a. 4 0b$Ii;T> »Kt§7>ft»»B5a, 5 

a«E7>7 i ^"2"(o^«©«i«tt. ±mmi<Dnmm 
[0049] [^(Di&vnmmmi Ek±<r>nmmmz%> 

TRBLfe^ «K7>^**ilB±©MK:ilBI'MJ{ 
<Dffi|«lt^as-fr*J:"5K:«lriiUT'bJ:^. ^^c. #7 



9 

[0 0 5 0] ±eSMfi»»©£Tfcfc^T\ 

[0051] £t±©nffl»s8Jc*3ViT. ttBfti 

2 (01 (b) #bb) JcRF/W7^BljD^a«:a»L/ 
T. RF/W7X«*693ftirsJ:5^»riibTt)cfc 
ffllggl (Hi (b) #HH) 

[0 0 5 2] 

[01] *«M^«k*^-f ^nifiy^Xv«iaSIB©* 20 
MtC*5^^T>^^-gi5^O7K I F^r®0. (b) 
[02] 01 (b) C^t7>rt(:^tt6XD7 bffl> 

[01] 



6b 




13 12 13 



&m 2 001-223098 

10 

(13) *WH!CJ:«v-f ^a*^5X^»a*«OJII 

[04] ^eJSEWCcfcSv-f^Dift^X^fflaKB^JB 
4©*JS»»«r«SCW^-rHT»oT, (a) BStt 
g&S§gS#<D*¥SW0, (b) B7>ft»»OS» 

[05] ttto^4t?umj?x^imikn*»*m& 
i mm®® 

2, 2' , 2" 
3 

4, 4' 

4 a ttflttf 

40a, 40b XD^h 

5 a, 5a' rtfflS©7>x^-*iftB 
5b. 5b* *Hffl©7>T-^-*i6K 
6a, 6b * □ v V 

7a, 7 b g^gfl 
8a, 8 b 

9a, 9b <HQ15JSE#») 
1 0 



[0 2] 




(7) 



001-223098 



[B4] 



(a) 



40o 40b / 



4' 



( u 1 



4' 



(b) 



40 a 



40b 



5a 5b 



[B5] 



104a 




. 106 10 106 \X [ 



-104b 
-104 



/ 
/ 
/ 
/ 
/ 



w 




13 12 13 



V I4 



(51)Int.Cl. 7 

H0 1L 21/31 



F I 

HO 1 L 21/302 



B 



(72)f£9§# H # II 1 



